Abstract. Cyclic scheduling problems concerning multimodal processes are usually observed in FMSs producing multi-type parts where the Automated Guided Vehicles System (AGVS) plays a role of a material handling system. Schedulability analysis of concurrently flowing cyclic processes (SCCP) executed in these kinds of systems can be considered using a declarative modeling framework. Proposed representation provides a unified way for performance evaluation of local cyclic as well as supported by them multimodal processes. The main question regards of reachability of a SCCP cyclic behavior. In this context, the sufficient conditions guarantee the reachability of both local and multimodal processes cyclic steady state spaces are discussed.
INTRODUCTION
A cyclic schedule [1] , [5] is one in which the same sequence of states is repeated over and over again. In everyday practice, cyclic scheduling arises in different application domains such as manufacturing, time-sharing of processors in embedded systems, and in compilers for scheduling loop operations for parallel or pipelined architectures as well as service domains covering such areas as workforce scheduling (e.g., shift scheduling, crew scheduling), timetabling (e.g., train timetabling, aircraft routing and scheduling), and reservations (e.g., reservations with or without slack,) [2] , [7] , [8] .
In this paper, such cyclic scheduling problem considered follow from Flexible Manufacturing System (FMS) [3] and employed by them Automated Guided Vehicle (AGV) systems used for material handling. An AGVs provide asynchronous movement pallets of products through a network of guide paths between the workstations. Such flows following production routes are treated as multimodal processes, i.e. sequences of alternating transportation and machining operations. The problems arising concerning material transportation routing and scheduling belong to NP-hard ones.
Since the steady state of production flows treated as multimodal processes has periodic character, hence servicing them AGV-served transportation processes (usually executed along loop-like routes) encompass also cyclic behavior. Many models and methods have been proposed to solve the cyclic scheduling problem [6] . Among them, the mathematical programming approach (usually IP and
